The study was carried out to evaluate quality attributes of immature fruits of four commercially grown varieties of mango namely Sindhri, Chaunsa, Langra and Desi. The immature mango fruits were collected from basin of mango tree in the end of April followed by washing, surface drying and extraction of fruit pulp. The extracted fruit pulp was assessed for pH, TSS, moisture and ash percentage, acidity, vitamin C, fat, protein and sugars. Besides, minerals including sodium, calcium, potassium, magnesium, zinc, iron, copper, chromium, and manganese were also determined. On the basis of varietal comparison Sindhri had more moisture (88.60%), ash and fat (0.60%) each, total sugars (6.99%) and reducing sugars (2.78%) as compared to rest of the varieties. However TSS (9.35%), protein (0.71%), and non reducing sugars (4.86%) were recorded the highest in Langra variety. Only the Chaunsa variety had maximum pH of 3.01 and vitamin-C (27.16 mg 100g 
INTRODUCTION
Mango is one of the favored fruits cultivated throughout the world. It is also known as king of the Asiatic fruits as Asia is the largest producing region of the world. It provides high nutritional value in terms of vitamins, minerals, proteins, sugars, fat, and iron for human consumption providing about 64-86 calories energy [1] [2] [3] [4] . Generally mango is consumed at all stages of fruit development from the tiny imperfectly set fruits, that shed profusely on to develop beyond the initial stage, to the fully mature ones. Mature fruit is chief food fruit of summer months consumed as dessert fruit. However, at the first windfall stages, the immature fruit is gathered for pickles and chutney coming as it does as the first material after the dry season. These immature green fruits are also chopped up for use in lieu of tamarind in various dishes where an acid flavour is desired. The nutritional value of mango fruits varies from variety to variety and developmental stages of the fruit including immature (tender green), mature and ripened stage. A lot of work has been reported on the nutritional value of different mature and ripened mango fruits of different varieties [5] [6] [7] [8] [9] [10] [11] [12] [13] . But no or little work has been done on immature green mangoes. Therefore the present study was designed to evaluate and compare nutritional status of immature tender green mangoes of four different commercially grown varieties.
MATERIAL AND METHODS
The immature mango fruits of four commercial grown varieties viz. Sindhri, Chaunsa, Langra and Desi were collected from basin of the fruit tree in the end of April, 2009. The average weight of fruit of each variety recorded 82 g of Desi, 180 g of Sindhri, 163 g Langra and 112 g of Chanusa. The harvested immature mango fruits were brought to the laboratory of Food Sciences and Technology followed by washing with double distilled water to remove dirt and dust. The cleaned fruits were surface dried, peeled and cut into small pieces. Homogenous mixture was prepared by blending the pulp in blender. The sample was thoroughly mixed and the extracted pulp was used for chemical analysis including pH, TSS, moisture, ash, acidity, vitamin C, fat, protein and sugar contents. All the chemical analysis was done as per AOAC methods [14] . All mineral elements including sodium, calcium, potassium, magnesium, zinc, iron, copper, chromium, and manganese were determined by the methods of Ecrement and Burell [15] .
Each sample was replicated thrice in completely randomized design and the data was subjected to statistical analysis following Fisher's analysis of variance technique and treatment means were compared according to DMR test at 5% level of probability [16] .
RESULTS
The results reported in Table 1 reflect that the pH of mango pulp of different varieties ranged from 2.77 to 3.01 with average value of 2.87. Chaunsa had the highest pH value of 3.01 followed by Desi (2.88) and Sindhri (2.82). The minimum pH was observed in Langra. However TSS (9.35%) was found maximum in Langra variety. These TSS results were at par with the results (9.09%) obtained from Sindhri variety. Sindhri was also on top in terms of moisture (88.60) and ash percentage (0.60). Significant difference were also observed for pulp acidity ranged from 0.38-0.59 percent being the highest in Desi and statistically similar and the lowest in Sindhri and Chaunsa varieties.
The data presented in Table 2 , the highest vitamin C (27.16) was observed in Chaunsa followed by Langra (24.08). The other two varieties exhibited statistically similar results for vitamin C. The highest fat (0.60%), total sugars (6.99%) and reducing sugars (2.78%) were observed in variety Sindhri as compared to rest of the varieties. However, the total sugar of 6.99% was non significant with the results obtained from the variety Langra (6.57%). The variety Langra was also found high in protein content (0.71) followed by Chaunsa (0.63). The highest non reducing sugar (4.86%) was recorded from variety Langra with the average value of 3.78% ( ).
DISCUSSION
In present study immature or tender green fruits of four different varieties namely Sindhri, Chaunsa, Langra and Desi were observed lower in pH and more in acidity. This may be due to immature developmental stage of the fruit. These results are in contradiction with the findings of Gozlekci et al. [17] . They harvested fruits of pomegranate at three development stages including immature, unripe and mature. They reported higher pH (4.56) from immature fruits as compared to unripe (2.95) and mature fruits (3.17). This contradiction may be possible due to different type of fruits i.e pomegranate and mango. When we talk on mango, generally pH increased and acidity decreased from immature to mature and mature to ripened stages of fruit development. This statement can be better justified with the results of Pleguezuelo et al. [18] . They observed higher pH from 4.2 to 5.7 and lower titratable acidity from 0.05 to 0.22% from fruits of different cultivars harvested at maturity stage. While, on the basis of our results we observed lower pH and higher acidity from the fruits harvested at immature stage of development. Akhtar et al. [11] observed minimum pH lower than 4 and more acidity more than 0.60 in all four varieties including Dusheri, Chaunsa, Ratol and Langra fruits harvested even at maturity stage.
Total soluble solids (TSS) are directly correlated with the acidity of the fruit. Generally, acidity of the fruit decreases and total soluble solids increase during maturity and ripening stage of the fruit as reported by Padda et al. [13] . In present study the immature fruits were used and observed lower total soluble solids (TSS). However, Pleguezuelo et al. [18] Moisture percentage of different varieties significantly differed and reported more than 80% in all varieties. Ueda et al. [20] also reported almost similar results. They harvested mango fruits after 10, 13, 16 and 19 weeks after flowering and observed moisture more than 80% in all stages of fruit development. However maximum moisture content of 88.6% was observed from the fruits harvested 10 weeks after flowering.
Regarding ash content, Sindhri variety was on the top following Chaunsa and Langra. Almost similar results were reported by Akhtar et al. [11] who reported ash content of more than 0.4% in Chaunsa and 0.45% in Langra varieties recorded from ripe fruits of mango.
Immature fruits of mango were observed lower in vitamin C and significantly different from variety to variety. Jilani et al. [12] reported vitamin C content from mature mango fruits in different varieties ranged from 131 to 178 mg 100 g -1
. On the basis of Jilani et al. [12] results there is huge variation in vitamin C content of different varieties from immature to mature fruits. Total and reducing sugar content of immature fruits of different varieties observed lower in present study because these sugars usually increase with the maturity stage of the fruit. Lakshminarayana [6] reported that reducing and total sugars increased slightly at later stages after fruit set, although they were nearly constant until 14 weeks in the mango cv. 'Alphonso' during development and maturation. Othman and Mbogo [10] reported that total and reducing sugars of the mangoes increased from the immature to mature and mature to ripened fruits. These sugars also increased within the seasons from early to late seasons and with days of storage-ripening making the most sugary fruits, the fully ripened fruits. Such high percent total sugars were also observed in mangoes from Egypt [21] .
Regarding mineral content of different varieties, sodium and potassium were the predominant minerals examined from immature fruits of mango. Desi variety had more sodium and calcium content while more potassium was found in Langra. Akhtar et al. [11] reported maximum potassium from mature fruits of mango varieties including Dusheri, Langra, Chaunsa and Ratol. These results are also in accordance with the results of Othman and Mbogo [10] . They also observed more potassium in Dodo variety of mango fruits harvested at maturity stage. Calcium content of mango fruits also vary from variety to variety and development stage of the fruit. There is lot of variation observed in calcium content from immature to mature fruits of mango. Akhtar et al. [11] reported calcium content of fruits different varieties harvested at maturity stage not more than 66.22 to 74.20 ppm. These figures are too much lower than the present results obtained from fruits harvested at immature stage. On the basis of varietal comparison, langra had more zinc, iron and copper content as compared to rest of the varieties. Akhtar et al. [11] reported zinc content of 2.55 ppm from fruits of Langra variety harvested at maturity stage. These results are much higher than the results obtained in the present study from immature fruits of the same variety. This variation may be due to difference in harvesting stage of the fruit. Contradictory results were observed by Akhtar et al. [11] for iron content. They observed iron content of 2.81 to 3.19 from mature fruits of different varieties of mango. However in present study immature fruits had more iron content in all the varieties. All these differences may be variation due to different harvesting stage of the fruit and variety.
